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(57) ABSTRACT 

An optical reader with a single optical assembly that receives 
images from at least two different environments. For 
example, one environment may be constructed in a first cham 
ber into which a document or bulk item with a bar code may 
be placed. The other environment may be constructed in a 
second chamber with an active drive mechanism that trans 
ports a document with optical readable markings to a reading 
location. The environments may be separated by a baffle that 
prevents light from leaking between the environments, and 
the electronics and software are constructed to read and 
decode information that is found in the images from both 
environments either sequentially or simultaneously. 
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SYSTEMAND PROCESS FOR 
SMULTANEOUSLY READING MULTIPLE 

FORMS 

RELATED APPLICATIONS 

0001. The present invention is a continuation-in-part of 
U.S. patent application Ser. No. 1 1/376,052, filed Mar. 14, 
2006, entitled SYSTEMAND METHOD FOR PROCESS 
ING A FORM, which claims priority from U.S. Provisional 
Patent Application Ser. No. 60/661,698, which was filed on 
Mar. 14, 2005. Each of these patent applications is of com 
mon ownership with the present invention. These earlier 
applications are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention is related to a system and a 
process for simultaneously or sequentially reading diverse 
types of data on single or multiple forms or documents or bulk 
items like packets of tickets or retail goods. 
0004 2. Background Information 
0005 FIG. 1 illustrates an exemplary terminal 2 that 
includes a reader 4 for bar codes and a slot 6 leading to an 
internally mounted optical reader 5 of markings on a different 
form. These terminals 2 are found in locations where it is 
important, if not essential, among other purposes, to identify, 
Verify or authenticate the markings or data on the form and/or 
document that is being presented. One such exemplary venue 
is a retail establishment where agents may sell lottery instant, 
online game tickets; packets of tickets; play slips; and/or 
other types of lottery games in addition to other commonly 
purchased retail or bulk items. Commonly, when an instant 
ticket is purchased by a player, the ticket has a bar code that is 
uncovered on the ticket. Operationally, the agent typically 
scans the bar code on the ticket by presenting the ticket to the 
reader 4, the bar code information is sent to a central location 
via the terminal where the ticket is verified as being a winning 
ticket, and authorization is passed back to the agent to pay the 
player a winning amount. The winning amount of a particular 
ticket is often found on the ticket. 
0006. Herein the term “document' is defined to include 
but not be limited to any type of form or document, e.g., 
lottery ticket, game ticket or play slip, and the phrase “bulk 
items' is defined to include but not be limited to any type of 
retail item, e.g., packets of tickets, t-shirts, toy, mug, or other 
item typically vended in a retail environment. 
0007. The internal optical reader 5 handles documents by 
an active drive mechanism. In the foregoing example, Such 
active drive mechanisms are useful for reading lottery play 
slips. Such play slips have many forms, but usually include a 
set of numbers, icons, or other devices that are selected by the 
player marking the play slip for a future drawing or event. One 
common type is a Keno play slip, where a group of numbers 
are pre-selected by the player and fed into the terminal 6. This 
information is sent to a central location via the terminal where 
it is logged and serialized. The serial number is sent back to 
the terminal that prints out a receipt slip with the numbers and 
the serial number, etc., and typically a bar code of the serial 
number and the date and game being played. 
0008 Active drive mechanisms are defined herein as trac 
tor or pinch drive mechanisms using rubber wheels, endless 
belts or tracks, or vacuum systems to transport documents to 
the internal optical reader 5. 
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0009 Since play slips are handled by players, markings 
will vary, and the tickets may be bent, rolled or otherwise 
mishandled. The terminal has a slot 6 leading to the internal 
optical reader 5. An active drive mechanism flattens, securely 
holds, registers, aligns and carries the play slip into and past 
a reader and returns it to the player along with a play receipt. 
0010 With respect to the Keno example above, the Keno 
numbers are drawn and if the numbers drawn match Some or 
all the numbers selected on the receipt, the play slip is a 
winner and the receipt can be presented to the agent for 
payment. Upon presentation, the bar code on the winning 
receipt is scanned by the reader 4, and sent to a central 
location whereupon, if the receipt is confirmed to be a winner, 
it is validated and authorization is returned to the agent to pay 
the user. 
0011. The active drive mechanism provides many advan 
tages in that the document is held at a fixed, known distance 
from a light source and the optical imager, it is held flat and 
aligned, and the drive moves the document in front of the 
imager at a uniform rate. Such a mechanism, thus, removes 
many variables with respect to reading a document and 
enhances reliability in the reading of the document. 
0012. One limitation of such terminals is that two separate 
optical readers are required to accomplish the above-dis 
cussed objectives. Another limitation is that the cost of each 
reader is a significant portion of the cost incurred in the 
manufacture of the terminal and, in fact, often times results in 
a 40-50% increase in the overall cost of the terminal. Another 
limitation is that the use of two readers in the validation 
process may decrease the reliability (neither can be 100% 
reliable) of the information being read. Still another limita 
tion is that terminals utilizing two separate optical readers are 
typically larger devices, which require a larger "footprint” 
and thereby take up a larger portion of the counter space 
available on a retailer's checkout counter. 
0013. It would be advantageous to provide a single optical 
reader that is capable of simultaneously or sequentially read 
ing different types of documents or forms, is capable of simul 
taneously or sequentially reading different types information 
on the same document or form, and is also capable of per 
forming those reading functions simultaneously with or 
sequentially to reading bulk items. 

SUMMARY OF THE INVENTION 

0014. The present invention addresses the limitations of 
the prior art by providing a single optical reader assembly 
with one or more a photo-sensitive surfaces (imagers) that is 
arranged to receive images from at least two fields of view, 
and where the environment associated with each field of view 
may be different, e.g., different lighting, differently sized 
chambers to accommodate different sizes of documents and 
bulk items. Either or both fields of view, in turn, may be 
divided into one or more sub-fields of view. For example, an 
instant ticket or a bulk item may be in one field of view and a 
play slip in the other. These two documents may be read 
simultaneously or sequentially. 
0015 Illustratively, a single optical reader is employed 
where its field of view is partitioned into two or more fields of 
view separated by an optical barrier or baffle. A first field of 
view is designed to read a first code on a first document type, 
e.g., a bar code, and the second field of view reads a second 
form type, e.g., a play slip filled in by the player, where the 
play slip is handled by an active drive mechanism. In one 
example each field of view is imaged on separate photo 
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sensitive Surfaces. In this example, both photo-sensitive Sur 
faces are scanned by electronics to produce a single video 
signal. The two optical Surfaces may provide different reso 
lutions and they may provide depth perception to bulk items. 
0016. In one embodiment, the field of view of the optical 
includes a square matrix of pixels with a 1280 by 1024 reso 
lution. A portion of the pixels are dedicated to reading a first 
code and another portion to read the second type in the active 
drive mechanism. Illustratively, if the first code is a bar code, 
the reader searches for video lines from a first field of view 
that correspond to the optical response associated with stan 
dard bar code print patterns; and, if the second code are the 
markings on a play slip, the reader interprets the second field 
of view looking for marks filled in by the player. 
0017 Illustratively, the bar code may use any standard 
symbols, e.g., 1-D or 2-D bar code; the camera may be a CCD 
or CMOS, diode or transistor arrays, and the light source may 
be a LED array of a frequency (e.g., 630 nm) or spectrum that 
matches the camera sensitivity and the printed Surfaces being 
read. Other optical imagers and other light sources may be 
used in the present invention. The selection an optical imager, 
light source and encoding/decoding of bar codes are well 
known in the industry and, so, are only incidentally men 
tioned below. 
0018. It will be appreciated by those skilled in the art that 
although the following Detailed Description will proceed 
with reference being made to illustrative embodiments, the 
drawings, and methods of use, the present invention is not 
intended to be limited to these embodiments and methods of 
use. Rather, the present invention is of broad Scope and is 
intended to be defined as only set forth in the accompanying 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019. The invention description below refers to the 
accompanying drawings, of which: 
0020 FIG. 1 is a view of a prior art terminal with optical 
readers; 
0021 FIG. 2A is a view of an optical reader constructed in 
accordance with the present invention; 
0022 FIG. 2B is a schematic block diagram of an optical/ 
electronics system Suitable for use in the present invention; 
0023 FIG. 2C is another view of an optical reader con 
structed in accordance with the present invention; 
0024 FIG. 3 is a block diagram of a hardware/software 
system suitable for use in the present invention; 
0025 FIG. 4 is an illustration of a single camera field of 
pixels, 1280 by 1024, that is split into two fields, each field 
with a different image impressed thereon. 

DETAILED DESCRIPTION OF AN 
ILLUSTRATIVE EXAMPLE 

0026. The following discussion illustrates an example of 
the present application where markings on one type of form or 
document are read simultaneously or sequentially with mark 
ings on another type of form or document. For example, a bar 
code on an instant ticket may be read simultaneously with the 
markings on a play slip. Other documents however, may be 
advantageously processed by the present invention. More 
over, while the discussion below illustrates use of an active 
drive mechanism for documents, in other applications two or 
more documents and bulk items may be processed without an 
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active drive mechanism, and conversely two active drive 
mechanisms may be found in other applications. 
0027 FIG. 2A illustrates a terminal 3 with an opening 20 
to a chamber where a document or a bulk item, Such as a bar 
coded ticket or a pack of tickets, respectively, may be inserted 
and read, and an entrance 22 to another chamber where 
another document, such as a play slip, can be inserted and 
read. These readings may be sequential or simultaneous. 
0028 FIG. 2B shows, within the terminal 3, a light source 
assembly 34 arranged around the sides of an optical imager 
filter 29, lens 36 and photo-sensitive surface 38. Here “optical 
imager” refers to the assembly 39 of the photo-sensitive sur 
face 38, and the lens 36 and filter 29 (if present). The lens 36 
and the filter 29 may not be present in some applications. 
Light rays 21 are prevented from shining directly into the 
filter 29 by the opaque sides 37. The light rays 21 emanate 
from the assembly 28 and rays 23 are reflected, e.g., from the 
ticket packet 24' and the playslip 26' and return to the optical 
imager 39. 
0029. A bulk item, in this case a packet of tickets 24 
bearing a bar code 27 is inserted through the opening 20 into 
the chamber 30. The packet bar code 27" is illuminated by the 
light rays 21. A playslip 26 may be inserted into the opening 
22 where the active drive mechanism 25 carries the play slip 
26 into (and, later, out of) the chamber 32. The play slip 26' is 
also illuminated by the light rays 21. In both instances, 
reflected rays 23 from the ticket packet bar code 27" and the 
play slip 26' are returned to the optical imager 39. 
0030 The optical imager's photo-sensitive surface 38 is 
scanned by electronics 40 that output a video signal 42 as a 
data stream of pixels that carry an image. The Software may 
interpret the entire photo-sensitive Surface as one image even 
though there may be two or more different documents and/or 
bulk items with readable coded information. Alternatively, 
the Software may separately interpret images from each docu 
ment or bulk item. Each pixel is represented by an electrical 
signal (or group of signals) that represent optical values of 
intensity (gray levels and/or colors) at specific locations on 
each target. The image is an optical representation of the 
targets and the pixels run, generally, from left to right and top 
to bottom presenting the illuminated image of the targets 24 
and 26'. 

0031. The light source assembly 34 in FIG. 2B illuminates 
both targets 24' and 26', and reflected light 23 from the targets 
returns to the optical filter 29. A single light source may be 
arranged to illuminate both targets, oran array of light sources 
may be arranged to illuminate both targets, or separate light 
Sources, with different optical characteristics, may be each 
arranged to illuminate one target. Other Surfaces within the 
cavities 30 and 32 are oriented and blackened to eliminate 
spurious reflections that might be returned to the optical filter. 
A baffle 44 is a physical barrier separating the chambers 30 
and 32 from each other. In this manner, the target 24' will be 
imaged on about half of the photo-sensitive surface 38 while 
the light from target 26' will only strike the other portion of the 
photo-sensitive surface 38. In other embodiments, depending 
on the disposition of the baffle or baffles employed, different 
areas of the photo-sensitive surface will have images of other 
targets (not shown). 
0032 Illustratively, the filter 29 and the lens 36 both con 
dition the light signals. The filter 29 may remove any back 
ground color associated with the targets, and the lens 36 
focuses the light onto the photo-sensitive surface 38. 
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0033. The photo-sensitive surface 38 may be one of many 
electronic optical arrays that are light sensitive, e.g., CCD, 
diode arrays, CMOS array, or any similar devices. (Even TV 
camera tubes may be used.) These optical arrays are usually 
scanned in an X/Y pattern that directly maps an area of the 
targets. As known to those skilled in the art, there will be a 
Scaling factor and the scanned target area may not represent 
the entire target. 
0034 FIG. 2C illustrates the optical reader assembly 39 
mounted vertically above two chambers 30 and 32 within a 
terminal 3. Two forms 24 and 26 lie below the optical reader 
39 when inserted into the chambers 30 and 32, respectively. 
0035 Although two chambers, 30 and 32 separated by the 
baffle 44 are shown in FIG. 2C, other applications may 
include additional chambers having openings for receiving 
documents of bulk items. These additional chambers may 
comprise environments and may be separated by additional 
baffles that incorporate additional light sources. Additional 
active drive mechanisms may also be employed. 
0036. In yet other applications, the chambered assembly 
with an optical reader may be arranged in a stand alone 
configuration separate from other terminal functions (like 
communicating with a central office, etc.). 
0037 FIG.3 shows an image timing and control signal 45 
to the camera electronics 40 and a video data stream 42 of 
pixels to the electronic assembly 41. The electronics assem 
bly 41 has a processor System 46 that, preferably, includes a 
DSP (digital signal processor) or a FPGA (field program 
mable gate array), but a micro-processor may be used in some 
applications. The processing system 46 includes I/O device 
drivers and buffers for, at least buttons, display and commu 
nications. Memory 48 includes, at least, one or more image 
buffers and operating applications. In one embodiment and 
external, removable Flash memory 49 is used to upload the 
application program to the processor System 46. Removing 
the Flash memory 49 from the terminal 3 removes all the 
software from the terminal. 

0038. The network may be the Internet or a private net 
work, but in either case the information must be encrypted to 
prevent outside interference Such as, for example, in the illus 
tration discussion of instant lottery tickets, with the gaming 
transactions, etc. According to this example, the bar code on 
a winning game ticket may be sent to a central controller 52 
where the ticket is verified. Once verified, the central control 
ler 52 will return authorization for the agent to pay the ticket. 
0039 FIG. 4 represents a stylized version of the pixels 
entering the electronic assembly 41 with the targets 24' and 
26' mapped thereon. In one embodiment, the pixels are dis 
tributed in a square pattern of 1280 by 1024 array of horizon 
tal and vertical lines. Here half (512) of the lines are used for 
the bar code image 60 and half (512) for the play slip image 
62. The pixel array by be proportioned differently and used to 
advantage reading different ticket and play slip types. The 
pattern of the bar code and the printed portions of the play slip 
are used by known programs to identify and read the infor 
mation of the bar code and on the play slip. 
0040. The baffle 44 may cast a shadow on the photo 
sensitive surface (here, a pixel array) that may remove several 
horizontal lines of pixels from participating in the images of 
the items in the chambers 30 and 32. 

0041. The reading of the bar code may include reading 
adjacent horizontal video lines and correlating the video pat 
terns to define and then decode a bar code. 
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0042. As mentioned above, the surface imaging the bar 
code and the Surface imaging the bet slip may be two different 
Surfaces that are electronically read out as one Surface pro 
ducing a single video signal. However, the bar code imager 
for the bar code may also be divided into two surfaces that 
adds a depth perception to the field of view. If the entire bar 
code is imaged on each of the two Surfaces, a bulk item with 
a non-flat bar code may be read better with a depth of view 
provided by the binocular view. 
0043. It should be understood that above-described 
embodiments are being presented hereinas examples and that 
many variations and alternatives thereofare possible. Accord 
ingly, the present invention should be viewed broadly as 
being defined only as set forth in the hereinafter appended 
claims. 

What is claimed is: 
1. An optical reader for processing images from at least two 

different environments, the optical reader comprising: 
a first environment for receiving a first document or bulk 

item; 
at least a second environment for receiving a second docu 

ment or bulk item 
a light source assembly for illuminating the first and the at 

least second environments; 
an optical reader assembly having at least one photo-sen 

sitive surface (imager), constructed to receive an image 
from the reflected light from each environment, the 
image from the first environment on a first portion of the 
photo-sensitive light Surface, and the image from the at 
least second environment on a second portion of the 
photo-sensitive Surface; and 

electronics for scanning the photo-sensitive Surface and 
Software for decoding information from each image. 

2. The optical reader of claim 1 further comprising: 
an optical filter that receives and optically filters the 

reflected light, and 
a lens to focus the reflected light onto the photo-sensitive 

Surface. 

3. The optical reader of claim 1 further comprising: 
a baffle disposed between the two environments, wherein 

the baffle extends up to near the photo-sensitive surface 
and essentially restricts the reflected light within each 
environment. 

4. The optical reader of claim 1 wherein each environment 
defines a field of view. 

5. The optical reader of claim 1 wherein the information in 
the images comprises a bar code and markings on a play slip. 

6. The optical reader of claim 1 wherein the first document 
or bulk item is a packet of tickets and the second document or 
bulk item is a play slip. 

7. The optical reader of claim 1 further comprising an 
active drive mechanism that physically transports the first 
document to the first environment. 

8. The optical reader of claims 1 wherein the light source 
assembly includes a separate light Source for each environ 
ment. 

9. The optical reader of claim 1 wherein the first document 
or bulk item is an instant ticket and the second document or 
bulk item is a packet of play tickets. 
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10. A process for reading images from at least two envi 
ronments, the process comprising the steps of 

illuminating a first environment; 
illuminating a second environment; 
simultaneously reflecting light from both environments 

onto an optical imager having at least one photo-sensi 
tive Surface; and 

Scanning the optical imager and determining the informa 
tion in the images in the reflected light from both envi 
rOnmentS. 

11. The process of claim 10 further comprising the steps of: 
focusing the reflected light onto the photo-sensitive Sur 

face, and 
filtering the reflective light before it impacts the photo 

sensitive Surface. 
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12. The process of claim 10 further comprising the steps of: 
baffling the light reflected from the first environment from 

the reflected light from the second environment, wherein 
the reflected light from the first environment illuminates 
only a first portion of the photo-sensitive surface and the 
reflected light from the second environment illuminates 
only a second portion of the photo-sensitive Surface. 

13. The process of claim 10 wherein the information of the 
first image comprises a bar code on an instant ticket and the 
information on the second image comprises markings on a 
play slip. 

14. The process of claim 10 further comprising the step of 
transporting the first document to the first environment. 

c c c c c 


